the onset of prostate cancer, which is reported to have been increasing recently in Japan. It should also be implicated that the content of the hospitalized dietary intake should be considered as the cancer-preventive aspect.
Isoflavones are contained in soybean foods mainly as glycosides (genistin, daidzin), which are converted to aglycones (genistein, daidzein) with the hydrolysis of their carbohydrate chains in the intestinal bacterial microflora for absorption (10) . In addition, the estrogen activity of isoflavones is very weak, below 0.1% of estra diol activity (11) . These findings indicate that analysis of the metabolism of isoflavones is important to make clear the biological effects of isoflavones. Many investi gations have reported a relationship between the amount of intake of isoflavones and blood isoflavone levels using personal dietary records and food-fre quency questionnaires (FFQ), but such records seem to be rough and inaccurate estimations of isoflavone intake (12) . In addition, the individual nutrient balance has possible biases on the absorption and metabolism of isoflavones, Therefore, it is necessary to analyze the fac tors influencing the absorption and metabolism of isoflavones using detailed and precise dietary informa tion.
In this study, we compared isoflavone levels between hospital and ordinary diets. we also compared isofla tion of this method is 0.5 ng/mL (14) . Statistical analysis. The relationship between the amount of the dietary intake of isoflavones and blood isoflavone levels was analyzed using Pearson's correla tion coefficient. The dietary intake of isoflavones was adjusted as the total energy intake. wilcoxon's test and the Kruskal-wallis test (non-parametric) were used to compare the duration of hospitalization and the pro duction of equol in two groups. Paired t-test was used to compare the amount of dietary intake of isoflavones between the hospital diet and the ordinary daily diet, and p<0.05 was determined to be the statistical signifi cance. The statistical software used was SAS JMP4.0. Table 1 shows the mean values of intake of total energy and the balance of nutrition from a hospital diet for 2 d before blood collection, and the patients' ordi nary daily diet. A statistically significant difference was observed in total amounts of energy, carbohydrates, salt, dietary fiber, carotene and vitamins (A, B1 and C) between the hospital diet and ordinary diet. Because blood samples were collected from each patient on a dif ferent day, and not all the patients had the same diet for the 2 d before blood collection, some variations in the hospital dietary intake were found. Table 2 indicates the types and amount of soybean foods, and the proportion of isoflavones in the hospital diet and the ordinary daily diet. The three main items containing isoflavones in the hospital diet were tofu (42.3%), half fried tofu (23.5%) and boiled soybeans (10.7%), and were tofu (53.4%), natto (20.8%) and miso (13.2%) in the ordinary diet. The intake amounts of tofu, natto, miso, half fried tofu and fried tofu were significantly higher in the ordinary diet than in the hos pital diet.
RESULTS
In Table 3 , the intake amounts of isoflavones in the hospital diet, the ordinary diet and serum isoflavone levels are shown. In this table, the data on equol were obtained from equol-producing patients only (equol producers) (9) . The intake amount of isoflavones is shown at three points: the last meal before blood collec tion, 1 d before collection and 2 d before collection. There were some days when no soybean food was con sumed, and genistein varied from O to 46.8mg/d for the range. The ratio of the amount of intake of genistein to daidzein was 3 to 2. The ordinary diet contained sig nificantly higher genistein and daidzein than the hospi tal diet. In the serum isoflavone levels, genistein was the highest, and the median value was 3.7 times higher than that of daidzein. Equol production was 46.6% (41 samples in total 88 samples). Table 4 indicates the intake amount of isoflavones in soy-foods during ordinary intake. The intake amount of daidzein showed higher levels in the patients aged 70 and older than in those younger. Table 5 shows a comparison of the average nutri tional intake for 2 d before blood collection, the amount of intake of isoflavones and the serum concentration of isoflavones between equol-producers and non-produc ers. There was no difference between the two groups in the intake amount of isoflavones and the serum concen tration of isoflavones. However, equol producers tended to consume significantly greater amounts of dietary fi ber (p=0.02) compared with the non-producers. Table 6 shows the relationship between the make amount of isoflavones and serum isoflavone levels. The serum levels of isoflavones (genistein, daidzein) signifi cantly increased when the intake amount for 1 d, and for 2 d before blood collection was increased. However, no correlation was observed between serum isoflavone levels and the intake amount of isoflavones at the last meal before blood collection. Equol non-producers showed a significant correlation with the amount of 
DISCUSSION
In this paper we estimated the intake amount of isoflavones (genistein, daidzein) ingested during a com paratively quantitative hospital diet and an ordinary diet, compared the levels between patients' ages, and analyzed the relationship between their intake amounts and blood isoflavone levels. The median daily dietary intake of isoflavones by Japanese was reported to 27.9mg for genistein and 14.7mg for daidzein (15) . Another study reported the intake amount of genistein to be 31.4mg and daidzein 18.3mg in 122 males and 125 females, based on an FFQ (16) . The total amount of isoflavones ingested daily was reported to be 39.5mg in Japan (13) . In the present study, the intake amount of genistein and daidzein in hospitalized patients (Tsukuba University Hospital) was 14.2mg/d and 10.4mg/d, respectively for 2 d before blood collection. These data were lower levels than what was previously reported, and were also lower than that reported in the ordinary diet.
Yamamoto et al. reported that the main item for the intake of isoflavones in soybean foods in Japan was natto, which accounted for 33% to 34% of the total intake, and miso, tofu and natto accounted for up to 90% (16) . Another report revealed that only four items (tofu for miso soup, other tofu types, miso and natto) contributed to more than 80% of the total intake of isoflavones (17) . Our present report showed that tofu, natto and miso accounted for 87.4% of the total intake of isoflavones in the ordinary diet. However, in the hos pital diet, tofu and miso accounted for 49.1% of the total amount of isoflavone intake, and natto accounted for only 7.5%. It should be taken into consideration that natto has an odor, and that 50% of the breakfasts served in Tsukuba University Hospital are now western style ones.
Arai et al. reported a relationship between the intake amount, blood levels and urinary excretion levels of isoflavones, including equol (15). Adlercreutz et al. observed a positive relationship between the daily intake of soybean foods and urinary isoflavone excre tion levels, including equol in 19 patients in Kyoto (18). Xu et al. reported that dietary intake amounts and uri nary excretion levels showed a positive relationship with an intervention trial using soymilk given to young women (19) . Our observations indicated that there is a positive relationship between the amount of isoflavones ingested 1 and 2 d before blood tests and blood isofla vone levels (genistein and daidzein). Regarding the hos pital diet, there was an interesting finding. At least 1 wk after hospitalization was needed for blood isoflavone levels to decrease. For the first 3 d of hospitalization, the relationship was not observed because of the influence of daily dietary intake on blood isoflavone levels. In the group hospitalized for over 1 wk, blood isoflavone levels were decreased, and a relationship between the amount of intake of isoflavones and blood isoflavone levels was observed. watanabe et al. reported that, with an inter vention trial that was designed to reduce the subjects' blood isoflavone level to zero, 72h is necessary for the recovery to normal blood isoflavone levels (20) . The influence of a daily dietary intake that is rich in soybean foods disappeared after 1 wk of the hospital diet. we also observed that in the group hospitalized for 16 d or longer, blood isoflavone levels were significantly de creased, and a relationship between dietary isoflavone intake and blood isoflavone levels was not demon strated. Fukui et al, reported that blood isoflavone levels were increased remarkably by day 4 during a high isoflavone-loading test. However, blood isoflavone levels came down after day 11 in spite of continuing the high amount of loading (21) . They speculated that a change in the internal absorption influenced blood isoflavone levels. Our observations on longer hospitalized groups were probably also influenced by this mechanism, but the disease-status should also be considered because 16 of 23 patients in this group were sufferring from pros tate cancer. In our study, it was revealed that the hospi tal diet, which should be ideal to support patient health, was not the ideal one for the prevention of cancer from the point of dietary intake of isoflavones. It is assumed that a hospital diet should be planned to provide func tional foods for the prevention of cancer.
We observed a significant difference in the amount of the intake of isoflavones during the ordinary intake between the ages under 70 and above 70. Similar obser vations were obtained on the blood levels of isoflavones in our previous study (9) . These data indicate that the intake of isoflavones is changing in Japan. Younger gen erations in Japan have been pointed out to consume less soybean foods, and to remove most of the fat from meat (22) . It has been reported that the intake content in younger ages may influence the onset of breast cancer (23) . In Japan, it has been also reported that cases of prostate cancer have been increasing in number (24) . Therefore, it is very important to check the ordinary intake during younger ages for the prevention of pros tate cancer.W atanabe et al. reported that genistein and daidzein showed maximum blood levels 6h after intake, and that the half-life of each was 8.95h and 6.31h, respectively, using an intervention trial with kinako-loading in seven males (20) . Based on this observation, it was sup posed that the amount of the dietary intake of isofla vone at the last meal before blood collection and blood isoflavone levels should be related significantly, but no relationship was observed. However, the relationship was observed in equol non-producers. King and Bursill reported that, in an intervention trial, urinary excre tion of equol appeared 6h after isoflavone intake and continued for over 11 to 35h (25) . This observation indicates that the production of equol by the intestinal bacterial microflora can influence blood daidzein levels for over 10h after the intake of daidzein, and also indi cates that the metabolism to dihydrogenistein by the intestinal bacterial microflora shows a similar tendency for daidzein and genistein, which are increased in the blood with a similar time dependency (26 
